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Pests and diseases have an impact on grape production both in terms of quantity and quality, and in terms of can 
also endanger the longevity of vineyards (ie the Esca complex). Grape varieties have low sensitivity to the sea to various 
fungal diseases, which result in significant production costs and economic losses. The researches took place between 
2018 and 2019, in a private wine farm, located in the area adjacent to Geoagiu, Hunedoara County, using the Fetească 
regală grape variety was used to install the experimental field. In both experimental years, Phytosanitary Treatment 
Scheme I has a superior efficacy, as demonstrated by the lowest value of the degrees of attack obtained when applied, 
both for each pathogen studied and for the total degree of attack, respectively 29, 80% in 2018 and 16.55% in the 
experimental year 2019. 
 






All wine-growing areas are characterized by 
cultivated varieties, climate, soil and management 
practices, and in all areas some pests and/or diseases 
constantly impede grape production and thus require 
certain management specifications. Pests and 
diseases have an impact on grape production both in 
terms of quantity and quality, and in terms of can also 
endanger the longevity of vineyards (ie the Esca 
complex). Grape varieties have low sensitivity to the 
sea to various fungal diseases, which result in 
significant production costs and economic losses [1,  
 
 




2, 3, 4, 5]. It has been calculated that in Piedmont the 
annual cost of controlling powdery mildew (the most 
critical disease in the area) in all conventional 
vineyards varies between 8 and 16 million euros, 
including labor costs, equipment and products.  
In France, under medium mold pressure, 12 
treatments per season are required for traditional 
varieties grown under conventional management [1, 
2, 3, 4, 5].  
The present study was performed in order to 
identify the attack degrees of Plasmopara viticola 
(Berk & M.A. Curtis) Berl. & De Toni (1888), 
Uncinula necator (Schwein.) Burrill and Botryotinia 
fuckeliana (de Bary) Whetzel (1945) in Fetească 
regală grapes variety, when different phytosanitary 
patterns are applied, in two successive years, 2018, 
and 2019, respectively. 
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2. Material and Method 
 
The research took place in a private wine farm, 
located in the area adjacent to the city of Geoagiu (45 
° 55'12''N, 23 ° 12'0''E), Hunedoara County, West 
Development Region [6]. The area is well known for 
its productive potential in the wine field. The 
Fetească regală variety was used in order to install the 
experimental field, in the period 2018 - 2019. For 
each experimental variant, three repetitions were 
performed. 8 treatments were applied for each 
experimental variant corresponding to the 3 
experimental variants: Variant 1 - untreated control; 
Experimental variant 2 - treatment according to 
Phytosanitary treatment scheme I and Experimental 
variant 3 - treatment according to phytosanitary 
treatment scheme II. Each experimental scheme 
includes different synthetic plant protection products. 
 
3. Results and discussions 
 
In the first experimental year, 2018, the highest 
averages of attack degrees in both the control variant 
and the experimental variants for which 
phytosanitary treatments were applied, correspond to  
the pathogen Botryotinia fuckeliana (by Bary) 
Whetzel (1945), which produces gray mold (33.05% 
for the control variant; 15.47% for the experimental 
variant I and 18.93% for the experimental variant II). 
In contrast, the lowest averages are recorded in the 
case of the attack Uncinula necator (Schwein.) 
Burrill, a pathogen that produces powdery mildew 
(7.03% for the control variant; 1.73% for the 
experimental variant I and 3.65% for the 
experimental variant II).  
It is found that the phytosanitary treatment 
scheme I has a superior efficacy, fact demonstrated 
by the lowest value of the degrees of attack obtained 
when applied, both for each pathogen studied and for 
the total degree of attack (29.80%). The highest total 
degree of attack, in the first experimental year is 
registered in the control variant (64.52%), while in 
experimental variant II a lower total degree of attack 
is obtained, equal to 40.63%.  
Between the averages of the total attack 
degrees reported for the two experimental variants 
and the control variant, there are statistically assured 
differences at the significance threshold of 0.1%. The 
low values of the coefficients of variation (CV%) 
indicate a good representativeness of the averages 
(Table 1).
 
Table 1. The basic statistics for the attack degrees of Plasmopara viticola (Berk&M.A. Curtis) Berl.&De Toni 
(1888), Uncinula necator (Schwein.)Burrill and Botryotinia fuckeliana (de Bary) Whetzel (1945) Fetească 
regală variety, when different phytosanitary patterns are applied, in 2018 (%) 
Varianta experimentală N X Minimum Maximum s CV  
GA/ADPlasmopara viticola 
I 48 24.43d 23.00 25.90 1.19 4.87 
II 48 12.60dc 12.00 13.20 0.49 3.86 
III 48 18.05dc 17.50 18.80 0.50 2.78 
GA/ADUncinula necator 
I 48 7.03d 6.60 7.40 0.27 3.89 
II 48 1.73db 1.40 2.00 0.22 12.46 
III 48 3.65db 2.80 4.20 0.50 13.83 
GA/ADBotryotinia fuckeliana 
I 48 33.05d 32.20 33.50 0.48 1.47 
II 48 15.47db 15.00 16.00 0.41 2.64 
III 48 18.93db 18.00 19.80 0.61 3.20 
GA/ADtotal 
I 48 64.52d 62.30 66.20 1.42 2.20 
II 48 29.80d 28.80 31.00 0.73 2.44 
III 48 40.63d 39.50 42.30 1.05 2.58 
I – control not treated; II – Ist pattern of phytosanitary treatment; III – IInd pattern of phytosanitary treatment; AD – attack degree. 
X – arithmetic mean (%); s – standard deviation (%); CV –the variation coefficient (%). 
b – p < 0.05; c – p < 0.01; d – p < 0.001. 
 
In the second experimental year, 2019, 
although the highest averages of attack degrees are 
recorded, similar to the previous year, also for the 
pathogen Botryotinia fuckeliana (by Bary) Whetzel  
(1945), which produces gray rot, but the values are 
lower (31.08% for the control variant; 9.35% for the 
experimental variant I and 14.03% for the 
experimental variant II). The lowest averages are 
recorded in the case of the attack Uncinula necator 
(Schwein.) Burrill, a pathogen that produces powdery 
mildew (4.97% for the control variant; 1.18% for the 
experimental variant I and 2.18% for the 
experimental variant II).  
And in the experimental year 2019 the 
phytosanitary treatment scheme I has a superior 
efficacy, obtaining the lowest averages of the degrees 
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of attack, both for each pathogen studied and for the 
total degree of attack (16.55%).  
The highest average of the total degree of 
attack equal to 57.05% is registered in the control 
variant, and in the experimental variant II a lower 
total degree of attack is obtained, equal to 24.93%.  
 
Between the averages of the total degrees of 
attack reported for the two experimental variants and 
the control variant, characterized by 
representativeness (CV <30%), there are statistically 
assured differences at the significance threshold of 




Table 2. The basic statistics for the attack degrees of Plasmopara viticola (Berk&M.A. Curtis) Berl.&De 
Toni (1888), Uncinula necator (Schwein.)Burrill and Botryotinia fuckeliana (de Bary) Whetzel (1945) 
Fetească regală variety, when different phytosanitary patterns are applied, in 2019 (%) 
Varianta experimentală N X Minimum Maximum s CV  
GA/ADPlasmopara viticola 
I 48 21.00d 20.00 22.00 0.82 3.89 
II 48 6.02db 5.40 6.40 0.35 5.89 
III 48 8.72db 8.10 9.50 0.52 5.96 
GA/ADUncinula necator 
I 48 4.97c 4.40 5.80 0.48 9.75 
II 48 1.18a 0.80 1.70 0.33 27.47 
III 48 2.18ca 1.60 2.90 0.47 21.56 
GA/ADBotryotinia fuckeliana 
I 48 31.08d 25.80 36.40 5.09 16.37 
II 48 9.35d 1.50 11.90 1.90 20,32 
III 48 14.03d 13.50 14.80 0.45 3.24 
GA/ADtotal 
I 48 57.05d 52.50 61.00 4.04 7.08 
II 48 16.55d 8.50 19.30 4.03 24.34 
III 48 24.93d 24.20 26.10 0.82 3.30 
I – control not treated; II – Ist pattern of phytosanitary treatment; III – IInd pattern of phytosanitary treatment; AD – attack degree. 
X – arithmetic mean (%); s – standard deviation (%); CV –the variation coefficient (%). 
a – p > 0.05; b – p < 0.05; c – p < 0.01; d – p < 0.001. 
 
 
The values of the average degrees of attack of 
the pathogens that produce manna, powdery mildew 
and gray rot, as well as the total degree of attack, 
differ between the two experimental years, in the first 
experimental year being superior in all cases. In 
Experimental Variant I Control, the differences 
between the average degrees of attack reported for 
manna and powdery mildew pathogens are not 
statistically assured at the 5% significance threshold, 
but are statistically assured at the same significance 
threshold in case of gray rot pathogen attack (Fig.1). 
In the second experimental year, the average of 
the total degrees of attack of the pathogens is lower 
by 7.47%, compared to the one reported in the first 
experimental year, the difference being statistically 
ensured at the significance threshold of 1%. In 
Experimental Variant II, differences in mean degrees 
of attack reported for manna and gray rot pathogens 
are statistically assured at the 1% significance 
threshold, while the difference between degrees of  
 
 
attack of the flour pathogen is not statistically assured 
at the threshold of significance 5%.The average of the 
total degrees of attack of the pathogens is lower in the 
second experimental year, by 13.25%, compared to 
the one reported in the first experimental year, the 
difference being statistically ensured at the 
significance threshold of 0.1%. 
In Experimental Variant III, the differences 
between the mean degrees of attack reported for 
manna and gray rot pathogens are statistically 
ensured at the significance thresholds of 5% and 
0.1%, respectively, while the difference between the 
degrees of attack of the flour pathogen are not 
statistically assured at the 5% significance threshold. 
The averages of the degrees of attack of gray rot and 
of the total degrees of attack of the pathogens are 
lower in the second experimental year, by 9.33%, 
respectively, by 15.70%, compared to the one 
reported in the first experimental year, the difference 
being statistically assured at the significance 
threshold of 0.1% (Fig. 1).  
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I – control not treated; II – Ist pattern of phytosanitary treatment; III – IInd pattern of phytosanitary treatment; 1 – difference between 
mean attack degrees of Botryotinia fuckeliana (de Bary) Whetzel (1945) reported in 2018 and 2019; 2 – difference between mean 
attack degrees of Uncinula necator (Schwein.)Burrill reported in 2018 and 2019; 3 – difference between mean attack degrees of 
Plasmopara viticola (Berk&M.A. Curtis) Berl.&De Toni (1888) reported in 2018 and 2019; 3 – difference between total mean attack 
degrees reported in 2018 and 2019. 
        a – p > 0.05; b – p < 0.05; c – p < 0.01; d – p < 0.001. 
 
Figure 1. The differences and significance of differences of the attack degrees of Plasmopara viticola (Berk&M.A. 
Curtis) Berl.&De Toni (1888), Uncinula necator (Schwein.)Burrill and Botryotinia fuckeliana (de Bary) Whetzel 




In the experimental year 2018, for the Royal 
Fetească vine variety, the phytosanitary treatment 
scheme I has a superior efficacy, fact demonstrated 
by the lowest value of the degrees of attack obtained 
when applied, both for each pathogen studied and and 
for the total degree of attack, respectively 29.80%. 
The highest total degree of attack, in the first 
experimental year is registered in the control variant, 
equal to 64.52%, while in the experimental variant II 
a total degree of attack is obtained, lower, equal to 
40.63%. In the experimental year 2019, for the same 
grape variety, similar to the situation registered in the 
previous year, the phytosanitary treatment scheme I 
has a superior efficacy, obtaining the lowest averages 
of attack degrees, both for each pathogen studied , as 
well as for the total degree of attack (16.55%). The 
highest average of the total degree of attack equal to 
57.05% is registered in the control variant, and in the 
experimental variant II a lower total degree of attack 
is obtained, equal to 24.93%. In contrast, however, 
from the previous experimental year for all 
experimental variants, the degrees of atc are lower. 
We assume that this is due to the fact that 2019 was 
a less rainy year, and the attack of pathogens of gray 
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